Introduction
============

Squamous cell carcinoma (SCC), together with Bowen's disease, the in situ form of SCC, is the most common malignant tumor of the nail and is usually slow growing \[[@b1-dp0803a17]\]. However, both have a very low incidence \[[@b2-dp0803a17]\]. Several factors have been proven to favor its development, such as exposure to ionizing radiation, high-risk HPV, and chronic trauma. SCC tends to occur most commonly on the fingernails of elderly men and mainly in the thumb.

SCC has an indolent course and causes very mild symptoms. Clinical manifestations depend on the site within the nail unit where it arises (most commonly from the nail bed), and they include lateral detachment (onycholysis) of the nail and a warty aspect, with a longitudinal band of melanonychia, erosion of the nail bed associated or not with a nodule, and, rarely, longitudinal erythronychia.

There is often a substantial delay in the diagnosis of SCC in the nail unit because is often misdiagnosed as chronic paronychia, onychomycosis, pyogenic granuloma, subungual warts, subungual exostosis, keratoacanthoma, or amelanotic melanoma \[[@b3-dp0803a17]\]. Moreover, the majority of SCCs of the nail unit originate from advanced Bowen's disease lesions, and it is therefore not surprising that lesions may be present for years, sometimes more than a decade \[[@b4-dp0803a17]\].

Onychoscopy can be useful for the diagnosis, showing onycholysis, irregular vascularity, or hemorrhages with a rough-to-verrucous surface, but the features of this tumor are not exclusive; histology is mandatory. Surgical excision remains the mainstay treatment of SCC: classical surgical removal is recommended for invasive SCC, whereas Mohs micrographic surgery is indicated for noninvasive SCC. Therefore, the diagnosis of the SCC can be challenging and is often delayed, jeopardizing the possible use of a preserving surgical approach. Bone invasion and metastases are, however, rare.

Epidemiology
============

The prevalence of SCC ranges from 0.0012% of hospital patients to 0.028% of dermatology outpatients \[[@b2-dp0803a17]\]. The typical patient is a middle-aged man with an ulcerated nodule of the nail bed or lateral onycholysis that has not been cured by previous treatments. The peak incidence age is between 50 and 69 years, but the tumor can occur at any age during adulthood. The ratio of sex incidence for male to female is 2:1 \[[@b5-dp0803a17]\]. SCC usually involves one fingernail, especially the thumb (44% of cases), with the second and third fingers of the dominant hand and the big toenail being other possible locations \[[@b6-dp0803a17]\]. Only 16% of SCCs are located on the toenails \[[@b1-dp0803a17]\].

Pathogenesis
============

Trauma, chronic sun or arsenic exposure, radiation, burning, genodermatoses, tobacco or immunosuppression, and HPV infection are considered to risk factors for the development of SCC \[[@b7-dp0803a17]\]. Immune suppression has an important role in the development of SCC: immunocompromised patients present with the tumor at a younger age and with a shorter history than those patients with normal immune function \[[@b7-dp0803a17]\]. There is increasing evidence of the role of HPV in the pathogenesis of SCC of the nail unit, as several types of HPV, especially type 16 detected on the nail unit as the only subtype, have been detected in several cases \[[@b8-dp0803a17]\]. A possible method of transmission is from the genital area. The occurrence of multiple HPV-positive SCC in several nails in immunosuppressed patients further underlines the importance of HPV. Aggressive and extensive treatment and close follow-up are necessary in HPV-associated SCC, due to its higher recurrence rate, possibility of metastasis, and proliferative activity compared to HPV-negative SCC \[[@b9-dp0803a17]\].

Although chronic inflammation and infections have been suggested as etiological factors in SCC, it is still unclear whether these alterations could be trigger factors for a malignant transformation or if such association is just an occasional finding \[[@b10-dp0803a17]\].

Clinical Manifestations
=======================

SCC runs an indolent course and causes very mild symptoms. The clinical history describes a long-standing lesion, as tumor growth is very slow. SCC has a variety of clinical appearances that depend on the site within the nail unit where it arises, most commonly from the subungual region (nail bed) (57.4%), rarely from the proximal or lateral nail folds (31.5%), and exceptionally from the hyponychium (finger pulp skin) \[[@b5-dp0803a17]\]. Possible signs of presentation of subungual SCC follow.

1.  Lateral detachment (onycholysis) of the nail and warty aspect of the exposed nail bed and lateral nail fold that tends to ulcerate associated with an adjacent thin band of longitudinal melanonychia, which result from melanocytic activation by the tumor ([Figure 1](#f1-dp0803a17){ref-type="fig"}). This is typical of Bowen's disease, the hyperkeratoric variant of in situ SCC. The warty aspect of the lesion explains why it is frequently misdiagnosed as viral wart ([Figure 2](#f2-dp0803a17){ref-type="fig"}).

2.  Painless erosion of the nail bed, appearing as a distal area of onycholysis with yellow discoloration and oozing from under the nail. The erosion is not visible unless the nail plate is cut away ([Figure 3](#f3-dp0803a17){ref-type="fig"}).

3.  In long-standing lesions, the clinical aspect becomes that of a large nail bed erosion associated or not with a nodule ([Figure 4](#f4-dp0803a17){ref-type="fig"}).

4.  Rarely (3% of the cases), SCC can appear as a band of longitudinal erythronychia. All reported cases of this clinical presentation were in situ SCC, clinically indistinguishable from the more common erythronychia due to onychopapilloma ([Figure 5](#f5-dp0803a17){ref-type="fig"}) \[[@b11-dp0803a17]\].

5.  SCC involving multiple digits is an exceptional presentation, also known as synchronous SCC \[[@b12-dp0803a17]\].

6.  Most commonly localized hyperkeratosis could be the first appearance of SCC, partial or extensive. In this type, the nail bed is thickened and the nail plate is raised from the nail bed, inducing an onycholysis due to an accumulation of parakeratotic material \[[@b13-dp0803a17]\].

Compared with SCC of the rest of the skin, nail SCC tends to become invasive more quickly. Bone involvement is seen in more than 20% of cases, ranging from 16% to 66% \[[@b6-dp0803a17],[@b13-dp0803a17],[@b14-dp0803a17]\], with the frequency peaks increasing in immunocompromised patients, such as AIDS patients under highly active antiretroviral therapy \[[@b6-dp0803a17],[@b15-dp0803a17]\]. Pain may occur when bone invasion is present \[[@b4-dp0803a17]\]. Lymph nodal involvement is less common, occurring in 2% of patients \[[@b16-dp0803a17]\]. Tendency to metastasize is low but has been reported in a few cases \[[@b17-dp0803a17]\].

Differential Diagnosis
======================

SCC is a rare neoplasm that often mimics other entities resembling benign or common infectious or inflammatory processes of the nail apparatus. The lack of awareness among physicians, its painless history, and the higher frequency of benign diseases than malignant conditions that simulate SCC are responsible for the delay in its diagnosis \[[@b13-dp0803a17]\]. Differential diagnosis includes pyogenic granuloma \[[@b18-dp0803a17]\], onychomycosis \[[@b10-dp0803a17]\], onychopapilloma \[[@b11-dp0803a17]\], longitudinal melanonychia \[[@b19-dp0803a17]\], subungual exostosis, chronic paronychia, fibrokeratoma, and onychomatricoma \[[@b1-dp0803a17]\].

The most important diagnosis to rule out in case of suspect SCC is viral warts. HPV-induced warts appear as multiple hyperkeratotic and exophytic papules or nodules, especially located on the palmar or dorsal side of the finger, but may also involve the periungual skin \[[@b20-dp0803a17]\]. Differential diagnosis with Bowen's disease is difficult in these cases. Another important differential diagnosis is between SCC presenting as eroded lesion of the nail bed and amelanotic melanoma \[[@b21-dp0803a17],[@b22-dp0803a17]\].

Diagnostic Techniques
=====================

The use of nail dermoscopy (onychoscopy), a noninvasive method to better observe the nail unit, has been described as a useful instrument as a preoperative method to evaluate nail diseases for a more accurate examination than the naked eye. Under these circumstances, onychoscopy has been shown to decrease the number of unnecessary excisions of benign lesions. Typical alterations visible in SCC with onychoscopy are onycholysis, irregular vascularity, or hemorrhages with a rough to verrucous surface ([Figures 6](#f6-dp0803a17){ref-type="fig"} and [7](#f7-dp0803a17){ref-type="fig"}). None of these signs is, however, exclusive or diagnostic for the tumor. Differential diagnosis between periungual warts and SCC is not helped by onychoscopy as well, as the 2 types of lesions share several signs, such as yellowish and rough to verrucous surface with brown-red streaky hemorrhages \[[@b23-dp0803a17]\]. The use of onychoscopy, however, reduces the difficulties for differential diagnosis versus onychopapilloma \[[@b24-dp0803a17]\], onychomatricoma \[[@b25-dp0803a17]\], and subungual exostosis \[[@b26-dp0803a17]\].

The vascular polymorphism is the most important aspect seen by onychoscopy in SCC producing eroded lesions of the nail bed and is characterized by dot-like to glomerular vessels clustering in groups \[[@b23-dp0803a17]\]. In a recent paper, Teysseire et al \[[@b27-dp0803a17]\] described the clinical and dermoscopic presentations of SCC finding irregular and unparalleled borders, hyperkeratosis underneath the nail plate, splinter hemorrhages, white longitudinal lines, nail thickening, and a polycyclic/fuzzy lesion edge. Some presentations are not specific to SCC, but are also observed in other diseases such as onychomatricoma or onychopapilloma, especially in the case of localized hyperkeratosis, parallel edges, sharp demarcation, and splinter hemorrhages. The onychoscopy criterion significantly associated with series of SCC of this study is unparalleled lateral edges or fuzzy edges of the nail lesion.

A method recently used to investigate nail tumors is ex vivo fluorescence confocal microscopy (FCM). Debarbieux et al \[[@b28-dp0803a17]\] described the excellent correlation of malignant epithelial tumors with the observation of marked cytological and architectural atypia, such as nuclear pleomorphism and densely packed and irregularly organized nuclei, typical of invasive SCC. The while the correlation was less favorable for minimally invasive SCC with slight cytological atypia and the "blurred cell pattern." It is also suggested that this technique be used intraoperatively to make or confirm a diagnosis and to assess the surgical margins. It is defined as an alternative to classic Mohs surgery.

At ultrasonography, SCC appears as a heterogeneously hypoechoic focal mass with irregular margins; in color Doppler mode, low-resistance pulsatile flow signals within the tumor or at the periphery is evident \[[@b27-dp0803a17]\].

Radiological exam should be done to evaluate underlying bone involvement, which is an indicator for amputation, but is fortunately reported in less than 20% of patients \[[@b29-dp0803a17]--[@b30-dp0803a17]\]. More often, x-ray of the digit may show osteolysis due to compression and not to true bone invasion. X-ray and computed tomography (CT) are useful in showing SCC as a crescent-shaped soft tissue mass with osteolytic defect of the associated phalanx, without periosteal reaction. A heterogeneous hypoechoic mass with irregular contours and posterior acoustic enhancement best represents the SCC \[[@b2-dp0803a17]\].

An MRI is performed to investigate soft tissues or bone masses in the subungual area. An MRI is superior to the other radiologic imaging methods for soft tissue masses, as it has the capability of identifying the exact location and extension and adds value in local staging for SCC \[[@b2-dp0803a17]\].

Accurate diagnosis can only be made by performing an appropriate biopsy followed by histopathologic evaluation \[[@b27-dp0803a17]\], but biopsy is painful and often leaves definitive dystrophic scars. Therefore, many dermatologists are reluctant to perform biopsies and instead let the SCC grow, treating it as a benign lesion. As a result, the patients are often misdiagnosed, leading to an average delay of 4 years for definitive treatment, as noted in the literature \[[@b13-dp0803a17]\]. Nail biopsy should, in particular, be performed in any case of a recurrent and persistent periungual warty lesion in order to make an early diagnosis of SCC and avoid extensive surgery and to preserve maximal function of the digit.

Histopathology
==============

A variable degree of irregular and incomplete keratinization and superficial ulceration is present. A high degree of atypia with large and hyperchromatic nuclei of the basal and spinous cells, single cell necrosis, and pathological mitoses are observed with frequent keratin pearls. The epidermis shows vacuolated superficial keratinocytes with pyknotic raisin-like nuclei. In the late stage, the deep invasion of the bone can observed, and this type of SCC is negative for HPV DNA \[[@b4-dp0803a17], [@b30-dp0803a17]\].

One of the most pertinent differential diagnoses of SCC of the nail is subungual keratoacanthoma (KA). The main difference is that SCC has a very irregular stratification, while keratoacanthoma has a normal maturation of the epithelial cells from the basal layer to the center. Moreover, is possible to observe a lip formation in KA, but not in SCC, as well as the presence of elastic fibers in KA, a sign of its rapid growth, which is not seen in SCC \[[@b4-dp0803a17]\].

Treatment
=========

A variety of treatment options is available for SCC, including surgical excision, microscopically controlled surgery (Mohs surgery), therapeutic radiation, and nonsurgical alternatives. Surgical excision remains the mainstay treatment of SCC: classically, surgical removal is mandatory for invasive SCC, whereas Mohs micrographic surgery is indicated for noninvasive SCC, as it allows excision of the diseased part of the nail with minimal residual scarring, reduces the number of unnecessary amputations, and preserves the quality of life of the patient \[[@b31-dp0803a17]\]. Mohs surgery also allows the evaluation of periosteal invasion to be distinguished from inflammation or compression \[[@b31-dp0803a17]\]. Wide surgical excision with no less than 4 mm of normal tissue from the margin of the tumor can be used for the lesions without bone involvement. The postsurgical reconstruction can be done with full thickness skin graft reconstruction. A recent paper described postoperative complications of Mohs surgery: in the early phase, Topin-Ruiz et al observed graft infection and delayed wound healing with severe pain; late-stage complications included hypersensitivity to mechanical shock, mildly increased sensitivity to cold, loss of fine touch sensation, and epidermal inclusion cysts \[[@b32-dp0803a17]\]. These sensitive alterations are compared to the "phantom limb pain" referred to after disarticulation and volar flap reconstructions \[[@b33-dp0803a17]\].

Given the rarity of SCC, treatment guidelines have not been established. Although surgical excision remains the mainstay treatment of SCC, a variety of nonsurgical treatment options have also been trialed with varying success. These include photodynamic therapy, 5% fluorouracil cream, or 5% imiquimod cream after curettage; they are characterized by high incidence of relapses and absence of control of histological margins of the tumors. Radiation therapy may be helpful in the case of polydactylous disease or where surgery is difficult, especially in immunocompromised patients, although the advantages must be weighed against its potential as a causative agent in these cancers \[[@b7-dp0803a17]\]. Radiation therapy has been suggested as an emerging alternative treatment option to preserve integrity of the distal finger. An alternative and underutilized approach to surgical excision in difficult-to-treat cases of SCC is the photon irradiation using a water bath. This technique is recommended in the case of extensive disease that can lead to unacceptable functional morbidity or cosmetic outcomes, but its use has been limited due to concerns regarding toxicity \[[@b34-dp0803a17]\]. Chemotherapy is indicated only in metastatic disease.

Amputation of the distal phalanx has the highest cure rate and is indicated in case of long-standing carcinoma or bony involvement.

Recurrence is reported in only 3.5% of patients after Mohs surgery \[[@b31-dp0803a17]\] and 4% after wide surgical excision \[[@b28-dp0803a17]\] compared with conventional surgery or modified surgical procedures that vary from 28.5% to 56% according to different experiences \[[@b1-dp0803a17]\]. Moreover, the recurrence is higher than skin SCC. There are several explanations for this discrepancy: most nail SCC is associated with high-risk HPV, which remains in the nail and periungual tissue and may subsequently trigger oncogenic mutations. Furthermore, the surgical procedure is more difficult in nail involvement than skin areas for margins, and the pathology can be more challenging to interpret \[[@b35-dp0803a17]\].

Conclusions
===========

SCC presents with a variety of clinical appearances and course. Physicians need to maintain heightened awareness, and chronic, non-healing lesions of the digits should be viewed with suspicion. Rapidly growing ulcerative lesions should be considered as potential malignancy. The prognosis of SCC is very good if it is recognized at an early stage, highlighting the need for clipping away the nail plate and taking a biopsy in patients with chronic or recurrent oozing from under the nail that fails to respond to any previous conservative treatment. Nail dermoscopy is useful in looking for longitudinal melanonychia or erythronychia, irregular vascularity, and hemorrhages. Moreover, it is helpful to better visualize the onycholytic nail plate and subungual hyperkeratosis with high magnification that permits observation of the aspect of the color and shape. It is not a specific method for diagnosis, but it is helpful in differential diagnosis in some conditions such as onychomatricoma and onychomycosis. Another important role of dermoscopy can be the selection of the biopsy site \[[@b27-dp0803a17]\]. Pathological confirmation is necessary for early diagnosis and treatment effectiveness. The presence of pain indicates bone invasion by the tumor, and x-ray is mandatory in these patients to investigate the bone involvement. Given the rarity of the condition, there is no consensus on the optimal treatment. No standardized therapeutic approach is described in SCC, and the choice is selected on the basis of the extension of the tumor and the involvement of the underlying structures. Microscopic surgery and local removal are advised in superficial lesions for the lower recurrence rate, while large excision until amputation are recommended for patients with bone infiltration. The tendency of recurrence is higher in the nail unit than in another part of the body, likely due to residual HPV in the surrounding area or an incomplete excision of the tumor, and for this reason a strict and long follow-up is recommended for SCC.
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